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perfectly in the electric arc-furnace by means of a limey slag to which carbon has been added.
With regard to the elimination of phosphorus the conditions are quite the reverse, as this element can only be removed by oxidation. In the blast-furnace any phosphorus in the charge finds its way into the pig-iron, and the same takes place in the electric furnace making pig-iron; but in the open-hearth furnace, with a strongly basic slag, the removal of phosphorus can be satisfactorily accomplished, and the same will hold good in the production of steel directly from the ore in the electric furnace, if the slag is limey and sufficiently oxidizing.
In an electric steel-making furnace such as the Heroult or the Stassano, in which the molten steel can be washed by the repeated addition and removal of limey slags, any sulphur and phosphorus can ultimately be removed; but the production of steel directly from the ore can be accomplished most economically in some form of shaft furnace, that is a furnace resembling the Heroult ore-smelting furnace, which is operated continuously, instead of intermittently like the steel furnaces. It was therefore a question of the greatest importance in regard to the possible production of steel directly from the ore, to determine whether in a continuous smelting furnace, steel free from sulphur and phosphorus could be produced from ores carrying the usual. proportions of these elements. The author accordingly proposed the problem to two of his students, Messrs. W. G. Brown and F. E. Lathe, and embodied the results of their work in a paper read before the Canadian Mining Institute in March, 1907. The experiments were made in a small shaft furnace resembling the furnace used at Sault Ste. Marie, but lined with burnt mag-nesite. As no carbon could be used as a lining, for the crucible of the furnace, electrical connection was made by means of an iron rod passing through the bottom of the furnace. The power available was rather small, but it was found possible to run the furnace regu-                  |
larly for a few hours at a time, producing low-carbon steel of which some 2 or 3 Ib. were tapped at intervals of about half an hour.
The ore used was a pure hematite from Lake Superior, containing 97 per cent, of ferric oxide, 2.23 per cent, of silica, and 0.68 per cent, of alumina. Clay, sand, and lime were added to make a slag equal to about half the weight of the resulting metal, and i per cent. each of sulphur and phosphorus was added in the form of mono-sulphide of iron and calcium phosphate.
Analyses of the steel and slag from a number of the taps are givenductance in proportion to its length than the circular 1905. See Trans. Am. Electrochem. Soc., vol. xv, p. 92.rochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
